The synthesis of isopropylidene mRNA cap analogs modified with phosphorothioate moiety and their evaluation as promoters of mRNA translation.
Synthetic mRNA cap analogs are valuable tools in the preparation of modified mRNA transcripts with improved translational activity and increased cellular stability, and have recently attracted more attention because of their great potential in therapeutic applications. We have synthesized and tested isopropylidene dinucleotide cap analogs bearing a phosphorothioate group at the β position of the 5',5'-triphosphate bridge (two diastereomers of 2',3'-iPr-m(7)GppSpG), as synthetically simpler alternatives to previously obtained phosphorothioate cap analogs. To evaluate the utility of the new compounds in biological systems we determined their affinity to translation initiation factor 4E (eIF4E), and tested their translational properties in rabbit reticulocyte lysates (RRL) and in human immature dendritic cells (hiDCs). In order to explain the properties of isopropylidene analogs we performed (1)H NMR conformational analysis and correlated the absolute configuration at the β-phosphorous atom with previously synthesized m(7)GppSpG.